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(54) FLAME-RETARDANT SYNTHETIC RESIN COMPOSITION AND FLAME RETARDER 
THEREFOR 

(57)Abstract: 

PURPOSE: To provide the title composition excellent in the thermal stability in its molding 
processing and good in light resistance. 

CONSTITUTION: The objective composition can be obtained by incorporating (A) 100 pts.wt. of 
a synthetic resin (e.g. epoxy resin, polyethylene, polystyrene) with (B) as flame retarder, 5-40 
pts.wt. of a compound having 3-halogenated 2-hydroxypropyl groiip, selected from B1: 
compound prepared by adding a hydrogen halide to the epoxy resin of a halogenated epoxy 
resin, B2: compound prepared by adding an epihalohydrin to a halogenated bisphenol, and B3: 
compound prepared by reaction among an epihalohydrin, halogenated bisphenol and 
halogenated epoxy resin. 
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[Claim(s)] 

[Claim 1] (A) The fire-resistant synthetic-resin constituent characterized by containing synthetic 
resin and the compound which has a (B)3-halogenation-2-hydroxypropyl radical. 
[Claim 2] The fire-resistant synthetic-resin constituent according to claim 1 chosen from the 
group which a compound (B) becomes from the compound (b3) which the compound (bl) 
which adds hydrogen halide to the epoxy group of a halogenation epoxy resin, and is obtained, 
the compound (b2) which adds epihalohydrin to a halogenation bisphenol and is obtained, and 
epihalohydrin, a halogenation bisphenol and a halogenation epoxy resin are made to react, and 
is obtained. 

[Claim 3] The fire-resistant synthetic-resin constituent according to claim 1 whose compound 
(B) is the compound (b2) which adds epihalohydrin to a halogenation bisphenol and is obtained, 
or a compound (b3) which epihalohydrin, a halogenation bisphenol, and a halogenation epoxy 
resin are made to react, and is obtained. 

[Claim 4] The fire-resistant synthetic-resin constituent according to claim 1 whose synthetic 
resin (A) is thermoplastics. 

[Claim 5] The fire-resistant synthetic-resin constituent according to claim 1 whose synthetic 
resin (A) is styrene resin. 

[Claim 6] The fire-resistant synthetic-resin constituent according to claim 2 whose compound 
(bl) is a compound which makes hydrogen halide come to react to a halogenation epoxy resin at 
a rate of 1-0.5 halogen atoms in hydrogen halide to one epoxy group of a halogenation epoxy 
resin. 

[Claim 7] The fire-resistant synthetic-resin constituent according to claim 6 chosen from the 
group to which hydrogen halide changes from a hydrogen chloride and a hydrogen bromide. 
[Claim 8] Claim 2 whose compound (b2) is a compound to which epihalohydrin was made to 
react at a rate of 1.2-0.5 glycidyl groups of this epihalohydrin to one phenolic hydroxyl group of 
a halogenation bisphenol, or a fire-resistant synthetic-resin constituent given in three. 
[Claim 9] The fire-resistant synthetic-resin constituent according to claim 2 or 3 to which a 
compound (b3) makes the glycidyl group of epihalohydrin this epihalohydrin react at a rate of 
1.2-0.5 mols to one end phenolic hydroxyl group of a product after making a halogenation 
epoxy resin react at a rate of 0.95-0.05 epoxy groups of this resin to one phenolic hydroxyl 
group of a halogenation bisphenol. 

[Claim 10] The fire-resistant synthetic-resin constituent according to claim 8 or 9 whose 
epihalohydrin is epichlorohydrin or epibromohydrin. 

[Claim 11] The flame retarder characterized by consisting of a compound which has a 
3-halogenation-2-hydroxypropyl radical. 

[Claim 12] The flame retarder according to claim 11 chosen from the group which the 



compound which has a 3-halogenation-2-hydroxypropyl radical becomes from the compound 
which the compound which adds hydrogen halide to the epoxy group of a halogenation epoxy 
resin, and is obtained, the compound which adds epihalohydrin to a halogenation bisphenol and 
is obtained, and epihalohydrin, a halogenation bisphenol and a halogenation epoxy resin are 
made to react, and is obtained. 

[Claim 13] The flame retarder according to claim 11 whose compound which has a 
3-halogenation-2-hydroxypropyl radical is a compound which the compound, or the 
epihalohydrin, the halogenation bisphenol and the halogenation epoxy resin which adds 
epihalohydrin to a halogenation bisphenol and is obtained are made to react, and is obtained. 
[Claim 14] The flame retarder of the claim 12 publication which is the compound with which 
the compound added and obtained made hydrogen halide react to the epoxy group of a 
halogenation epoxy resin at a rate of 1-0.5 halogen atoms in hydrogen halide to one epoxy 
group of a halogenation epoxy resin. 

[Claim 15] The flame retarder according to claim 14 chosen from the group to which hydrogen 
halide changes from a hydrogen chloride and a hydrogen bromide. 

[Claim 16] The flame retarder according to claim 12 or 13 whose compound which adds 
epihalohydrin to a halogenation bisphenol and is obtained is a compound to which make 
epihalohydrin come to react at a rate of 1.2-0.5 mols of glycidyl groups of this epihalohydrin to 
one phenolic hydroxyl group of a halogenation bisphenol. 

[Claim 17] The flame retarder according to claim 12 or 13 to which the compound which 
epihalohydrin, a halogenation bisphenol, and an epoxy resin are made to react, and is obtained 
makes epihalohydrin react to one end phenolic hydroxyl group of a product at a rate of 1.2-0.5 
mols of glycidyl groups of this epihalohydrin after making a halogenation epoxy resin react at a 
rate of 0.95-0.05 epoxy groups of this resin to one phenolic hydroxyl group of a halogenation 
bisphenol. 

[Claim 18] The flame retarder according to claim 16 or 17 whose epihalohydrin is 
epichlorohydrin or epibromohydrin. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About flameproofing of synthetic resin, especially this invention is 
excellent in the thermal stability at the time of fabrication, and relates to the fire-resistant 
synthetic-resin constituent and flame retarder which have good lightfastness. 
[0002] 

[Description of the Prior Art] the flame retarder which consists of a halogenation bisphenol A 
mold epoxy resin which was excellent in low volatility, non-bleed nature, thermal resistance, etc. 
about flameproofing of synthetic resin, such as styrene resin and polyester system resin, 



conventionally at JP,50-27843,A, and the technique which carries out addition combination of 
the fire-resistant assistants, such as an antimony trioxide, if needed further - moreover, the 
technique which carries out blockade denaturation of the epoxy group of an epoxy resin by 
halogenation phenols, such as tribromophenol, as a flame retarder was indicated by 
JP,62-4737,A, respectively. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the halogenation bisphenol A mold 
epoxy resin given in JP,50-27843,A, the epoxy group of an epoxy resin caused and gelled the 
polymerization reaction by the heat history in the melting condition at the time of kneading by 
the extruder, and shaping by the injection molding machine, the flow nature fall at the time of 
shaping, discoloration, generating of a gelation foreign matter, etc. arose, and it had the 
technical problem which spoils thermal stability remarkably. 

[0004] Moreover, although the flame retarder given in JP,62-4737,A had solved the problem of 
gelation, it had the fault in which lightfastness is reduced compared with the halogenation 
bisphenol A mold epoxy resin which is not denaturalized [ which has not blocked the epoxy 
group]. 

[0005] Solution of the technical problem that the fire-resistant synthetic resin which that use 

gestalt to this lightfastness of is an important property especially for styrene resin, and is 

excellent in thermal stability and lightfastness is not obtained was important. 

[0006] The technical problem which this invention tends to solve is to offer the flame retarder 

which gives the fire-resistant synthetic-resin constituent which has the outstanding thermal 

stability and lightfastness at the time of fabrication, and the thermal stability and lightfastness at 

the time of the fabrication which did not cause gelation and was excellent to a synthetic-resin 

constituent. 

[0007] 

[Means for Solving the Problem] 

[0008] this invention person etc. came to complete this invention, as a result of repeating 
research wholeheartedly that the above-mentioned technical problem should be solved. That is, 
this invention relates to the flame retarder characterized by consisting of a fire-resistant 
synthetic-resin constituent characterized by containing (A) synthetic resin and the compound 
which has a (B)3-halogenation-2-hydroxypropyl radical, and a compound which has a 
3-halogenation-2-hydroxypropyl radical. 

[0009] Although not especially limited into the molecular structure as a compound (B) used by 
this invention that what is necessary is just what has the 3-halogenation-2-hydroxypropyl 
radical, in order to heighten fire-resistant effectiveness further, it is desirable to make it exist in 
[ two or more ] this molecular structure. 



[0010] Moreover, as for a compound (B), it is desirable that the halogen atom exists in [ other 
than the halogen atom contained in a 3-halogenation-2-hydroxypropyl radical ] the molecular 
structure. It is specifically desirable that it is 40 - 60% on weight criteria as halogen content in a 
compound (B), and in order to raise fire retardancy remarkably especially, it is desirable that it 
is 50 - 55%. 

[0011] The compound which adds hydrogen halide, for example to the epoxy group of a 
halogenation epoxy resin, and is obtained as such a compound (B) (bl), Although the compound 
(b3) which the compound (b2), and the epihalohydrin, the halogenation bisphenol and the 
halogenation epoxy resin which adds epihalohydrin to a halogenation bisphenol and is obtained 
are made to react, and is obtained is mentioned A production process can be lessened. The 
compound (b3) which the compound (b2|), and the epihalohydrin, the halogenation bisphenol 
and the halogenation epoxy resin which adds epihalohydrin to a halogenation bisphenol and is 
obtained from the point which can improve productivity remarkably are made to react, and is 
obtained is desirable. 

[0012] Although not limited especially as a halogenation epoxy resin which can be used with a 
compound (bl) and a compound (b3) For example, a halogenation bisphenol mold epoxy resin, 
a halogenation phenol novolak mold epoxy resin, A halogenation cresol novolak mold epoxy 
resin, a halogenation resorcinol mold epoxy resin, Although a halogenation hydroquinone mold 
epoxy resin, a halogenation bisphenol A novolak mold epoxy resin, a halogenation methyl 
resorcinol mold epoxy resin, a halogenation resorcinol novolak mold epoxy resin, etc. are 
mentioned Usually, an about zero to 50 average degree of polymerization halogenation 
bisphenol mold epoxy resin is used. 

[0013] The halogenation bisphenol which can be used with a compound (b2) and a compound 
(b3), And there is especially no limitation as a halogenation bisphenol which constitutes the 
above-mentioned halogenation bisphenol mold epoxy resin. For example, the dibromobis 
phenol A tetrabromobisphenol A, The dichlorobis phenol A, tetra-chloro bisphenol A the 
dibromobis phenol F The tetrabromo bisphenol F, the dichlorobis phenol F, the tetra-chloro 
bisphenol F, the dibromobis phenol S, the tetrabromo bisphenol S, the dichlorobis phenol S, the 
tetra-chloro bisphenol S, etc. are mentioned. 

[0014] As an example of the hydrogen halide used with a compound (bl), hydrogen fluoride, a 
hydrogen chloride, a hydrogen bromide, hydrogen iodide, etc. are mentioned, and especially a 
hydrogen chloride and a hydrogen bromide are desirable. As an example of the epihalohydrin 
used with a compound (b2) and a compound (b3), although epichlorohydrin, epibromohydrin, 
etc. are mentioned, from the point of pyrolysis stability, epichlorohydrin is desirable. 
[0015] Although various approaches are especially mentioned as an approach of manufacturing 
the compound which has the 3-halogenation-2-hydroxypropyl radical used by this invention and 



it is not limited, the approach of carrying out the addition reaction of the hydrogen halide to the 
epoxy group of ** halogenation epoxy resin, the method of carrying out the addition reaction of 
the epihalohydrin to ** halogenation bisphenol, the approach to which ** epihalohydrin, a 
halogenation bisphenol, and a halogenation epoxy resin are made to react are mentioned so that 
clearly from the above-mentioned example as a desirable approach. 

[0016] ** As an approach of carrying out the addition reaction of the hydrogen halide to the 
epoxy group of a halogenation epoxy resin, if the thing of a halogenation bisphenol system is 
mentioned as an example as a halogenation epoxy resin, it can specifically manufacture by the 
following approaches. 

[0017] That is, a halogenation bisphenol mold epoxy resin with an epoxy group is obtained by 
the condensation reaction of a halogenation bisphenol and epichlorohydrin, or the addition 
reaction of the diglycidyl ether of a halogenation bisphenol, and a halogenation bisphenol. 
Subsequently, hydrogen halide can be made to be able to react with an epoxy group, it can block, 
and the target resultant can be manufactured. In the reaction of hydrogen halide and an epoxy 
group, although it is desirable to make it react so that residual epoxy may be lost, when 
hydrogen halide remains into a resultant for thermal stability amelioration, the problem of 
YAKE at the time of shaping, discoloration, and generating of **** arises. In order to prevent 
this, the operating rate in this reaction of a halogenation epoxy resin and hydrogen halide has 
1-0.8 desirable range to one epoxy group of a halogenation epoxy resin also in 1-0.5 halogen 
atoms in hydrogen halide. 

[0018] For example, when using the halogenation bisphenol mold epoxy resin of average degree 
of polymerization 0-50, in the case of a hydrogen chloride, in the case of 0.4 - 9.4 % of the 
weight, and a hydrogen bromide, hydrogen halide is usually 0.9 - 18.8% of the weight of the 
range to 100 % of the weight of total amounts of a halogenation epoxy resin and hydrogen 
halide. 

[0019] ** As an approach of carrying out the addition reaction of the epihalohydrin to a 
halogenation bisphenol, the approach to which epihalohydrin is made to react can specifically 
mention halogenation bisphenol ** under existence of a catalyst. In this case, the operating rate 
of a halogenation bisphenol and epihalohydrin has 1-0.8 desirable range from the point of 
excelling in the lightfastness when considering as a fire-resistant synthetic-resin constituent to 
one phenolic hydroxyl group of a halogenation bisphenol also in 1.2-0.5 glycidyl groups of 
epihalohydrin. 

[0020] as the catalyst used at the above-mentioned reaction — quarternary ammonium salt, such 
as imidazole derivatives, such as tertiary amines, such as alkali-metal hydroxides, such as a 
sodium hydroxide, and dimethyl benzylamine, and 2-methyl-4-methyl imidazole, and 
tetramethyl ammoniumchloride, and ethyltriphenylphosphonium — Io — phosphines, such as 



phosphonium salt, such as DAIDO, and triphenyl phosphine, can be used. 

[0021] ** The approach of making carry out the addition reaction of the bottom of existence of 
a catalyst and the epihalohydrin to an addition reaction product with the end phenolic hydroxyl 
group which a halogenation epoxy resin and a superfluous halogenation bisphenol are made to 
react, and is specifically obtained as an approach to which epihalohydrin, a halogenation 
bisphenol, and a halogenation epoxy resin are made to react, and acquiring can be mentioned. In 
this case, the operating rate of a halogenation bisphenol and a halogenation epoxy resin has 
0.7-0.1 desirable range from the point of excelling in the thermal resistance and shock resistance 
when considering as a fire-resistant synthetic-resin constituent to one phenolic hydroxyl group 
of a halogenation bisphenol also in 0.95-0.05 epoxy groups of a halogenation epoxy resin 
remarkably. f 

[0022] The operating rate of an addition reaction product and epihalohydrin with the end 
phenolic hydroxyl group which is made to react with a halogenation bisphenol and a 
halogenation epoxy resin furthermore, and is obtained has 1-0.8 desirable range from the point 
of excelling in the lightfastness when using the glycidyl group of epihalohydrin as synthetic 
resin to one end phenolic hydroxyl group of the addition reaction product 1.2-0.5 pieces and in 
as well as [ the case of reaction ** ]. 

[0023] As a catalyst used for the reaction of an addition reaction product and epihalohydrin with 
the end phenolic hydroxyl group which is made to react with a halogenation bisphenol and a 
halogenation epoxy resin, and is obtained, what was mentioned to reaction **, and the same 
thing can be used. 

[0024] As a synthetic-resin component (A) used by this invention An epoxy resin, phenol resin, 
polyurethane resin, etc. are mentioned as thermosetting resin. As thermoplastics, moreover, 
polyolefine system resin, such as polyethylene and polypropylene, Polystyrene, rubber 
denaturation polystyrene (HIPS resin), a styrene acrylonitrile copolymer (AS resin), An 
acrylonitrile-styrene-butadiene copolymer (ABS plastics), An acrylonitrile-acrylic 
rubber-styrene copolymer (AAS resin), Styrene resin, such as an acrylonitrile-ethylene 
propylene rubber-styrene copolymer (AES resin), Polyester system resin, such as polybutylene 
terephthalate (PBT resin) and polyethylene terephthalate (PET), Polyamide system resin, 
polycarbonate system resin, polyphenylene oxide (PPO) system resin, And the polymer alloy 
which polymer alloys, such as an alloy of ABS plastics, the alloy of a polycarbonate and ABS 
plastics, and PBT resin and an alloy of polystyrene and PPO resin, etc. are mentioned, and 
contains styrene resin and styrene resin especially is desirable. 

[0025] Although especially the loadings of the flame retarder of this invention to these synthetic 
resin are not restricted, it is desirable that it is 5 - 40 weight section to the synthetic-resin 100 
weight section. Fire-resistant assistants, such as boron system compounds, such as zirconium 



system compounds, such as molybdenum system compounds, such as tin system compounds, 
such as antimony system compounds, such as an antimony trioxide, antimony tetroxide, and 
antimony pentoxide, tin oxide, and tin hydroxide, molybdenum oxide, and an ammonium 
molybdate, a zirconium dioxide, and zirconium hydroxide, boric-acid zinc, and metaboric acid 
barium, can be blended with the synthetic-resin constituent of this invention if needed, and the 
flameproofing effectiveness can be further raised to it. 

[0026] As an approach of blending each above-mentioned component, after carrying out 
preliminary mixing with mixers, such as a Henschel mixer and a tumbler mixer, there is the 
approach of carrying out melting kneading with an extruder, a kneader, a hot calender roll, a 
Banbury mixer, etc., for example. In using the flame retarder of this invention, other 
well-known flame retarders may be used tpgether in the range which does not spoil remarkably 
lightfastness and the thermal stability at the time of fabrication, and reinforcing agents, such as 
an ultraviolet ray absorbent, light stabilizer, a thermostabilizer, an anti-oxidant, a release agent, 
lubricant, a coloring agent, a plasticizer, a bulking agent, a foaming agent, a glass fiber, carbon 
fiber, and an aramid fiber, etc. can be blended further if needed. 
[0027] 

[Example] Although an example and the example of a comparison are given to below and this 
invention is explained to it still more concretely, as for this invention, the range is not limited to 
these examples. 

[0028] In addition, each of sections in an example and %s is weight criteria, and various kinds 
of evaluations are based on the following measuring method. 
[0029] (1) Softening point test (* * * * type) 
JIS It measured based on K-2077. 

(2) Epoxy group content test JIS With the inverse number of the weight per epoxy equivalent 
(g/eq) measured based on K-7236, it considers as the numeric value expressed per eq/g. 

(3) Heat distortion test ASTM (18.6kg/cm2 of loads) It measured based on D-648. 

(4) Izod-impactive-strength trial (with a notch) 

ASTM Based on D-256, the measurement law was carried out using the test piece with a 
thickness of 1/4 inch. 

(5) Radiationproofing test sunshine WEZARO meter (Suga Test Instruments make) performed 
the trial for 100 hours, and appearance change of the test piece before and behind a trial was 
measured using the color difference meter. 

(6) An inflammable trial (UL-94) 

Based on the approach of the subject No. 94 of Underwriters Laboratories, it measured using 
five test pieces with a die-length [ of 5 inches ] x width [ of 1/2 inch ] x thickness of 1/8 inch. 

(7) The stagnation trial in a making machine (thermal stability) 



Using the 5 uncia injection molding machine, in the case of ABS plastics, in the case of 230 
degrees C and HIPS resin, the cylinder temperature was set as 270 degrees C in the case of 230 
degrees C and PBT resin, and it fabricated after stagnation 20-minute progress, and the 
existence of discoloration and foreign matter generating was visually observed from the 
appearance of the obtained disc-like mold goods (3mm in outer-diameter lOOmmphi, thickness), 
and it judged according to the following ranks. 

[0030] O - It is discoloration ** - to yellow for a while. It discolors brown (those with mixing 
which are burning foreign matters for a while). 

x - It is a foreign matter a large number generating (8) kneading torque measurement trial 
(thermal stability) in discoloration size. 

It kneaded by having set [ in the case of ABS plastics / in the case of 250 degrees C and HIPS 
resin ] kneading temperature as 280-degree-C, mixer rotational frequency 50rpm, and pellet 
sample 60g using the lab PURASUTO mill (product made from an Oriental energy machine) for 
kneading torque measurement in the case of 250 degrees C and PBT resin, aging of torque was 
investigated, and it judged by the following ranks. 

[0031] O : Torque-change-less ** : x with thickening : Gelation generating [0032] After 
carrying out heating fusion of the contents after it puts diglycidyl ether (it abbreviates to 
EPICLON152 EPICLON [ by Dainippon Ink & 'chemicals, Inc. ]152, 
weight-per-epoxy-equivalent 360, 48% [ of bromine content, and the following) 720.0g of 
example 1 tetrabromobisphenol A, and 223. 2g (it abbreviates to TBA hereafter) of 
tetrabromobisphenol A into two liter flasks to which the water cooled condenser, the 
thermometer, and the agitator were attached and nitrogen gas permutes the interior, and adding 
0.3g of 10% water solutions of a sodium hydroxide at 100 degrees C, it be made to react at 
140-160 degrees C for 5 hours. 

[0033] The epoxy group content of contents was 1.23x10-3 eq/g. After the reaction, 
methyl-isobutyl-ketone (it abbreviates to MEBK hereafter) 900.0g was added gradually, the 
temperature was lowered to 80 degrees C, and contents were dissolved completely. Next, 117.6g 
(one chlorine atom to one epoxy group) of 36% hydrochloric-acid water solutions included in a 
dropping funnel was dropped over 1 hour at 60-80 degrees C. The reaction was continued until 
pH of reaction mixture was furthermore set to 6-7. 

[0034] Reduced pressure simple distillation equipment was attached in the flask after the 
predetermined pH check, the temperature up was first carried out to 120 degrees C by ordinary 
pressure, distillate removal of the moisture in reaction mixture was carried out, it decompressed 
with 160 more degree-C temperature up (a maximum of 10 torr), and distillate removal of the 
MIBK was carried out from flask contents. It returned to ordinary pressure with nitrogen gas 
after vacuum distillation termination, and it flowed into the stainless steel pan, contents were 



ground after cooling, and the flame-retarder powder of light yellow was obtained. Let this thing 
be a flame retarder A. moreover, the description of this flame retarder — a value is shown in the 
1st table. 

[0035] Example 2EPICLON152 720.0g and TBA After carrying out heating fusion of the 
contents after it puts 506.0g into two liter flasks to which the cooling capacitor, the thermometer, 
and the agitator were attached and nitrogen gas permutes the interior, and adding 0.6g of 10% 
water solutions of a sodium hydroxide at 100 degrees C, it was made to react at 150-230 
degrees C for 10 hours. The epoxy group content of contents was 0.10x10-3 eq/g. After the 
reaction, 1200.0 g dioxane was added gradually, the temperature was lowered to 80 degrees C, 
and contents were dissolved completely. Next, while 13. 4g (one chlorine atom to one epoxy 
group) of 36% hydrochloric-acid water solutions included in a dropping funnel was dropped at 
60-80 degrees C, it added. The reaction was continued until pH of reaction mixture was 
furthermore set to 6-7. After the predetermined pH check, into the 51. beaker containing 31. 
water, gradually, reaction mixture was dropped and was deposited. Filtration separated this, by 
the boiling water, the acquired resultant is repeated, and washed and carried out hot air. drying, 
after cooling, it ground and the flame-retarder powder of thin brown was obtained. Let this thing 
be a flame retarder B. moreover, the description of this flame retarder ~ a value is shown in the 
1st table. 

[0036] Example 3EPICLON152 720.0g and TBA Flame-retarder powder was obtained like the 
example 1 except having changed so that 0.3g of 10% water solutions of 223.2g and a sodium 
hydroxide and 212.0g (one bromine atom to one epoxy group) of 47% hydrobromic-acid water 
solutions might be used. Let this thing be a flame retarder C. moreover, the description of this 
flame retarder — a value is shown in the 1st table. 

[0037] Example 4EPICLON152 Flame-retarder powder was obtained like the example 1 except 
having changed so that 0.3g of 10% water solutions of 720.0g, TBA223.2g, and a sodium 
hydroxide and 70.6g (0.5 chlorine atoms to one epoxy group) of 36% hydrochloric-acid water 
solutions might be used. Let this thing be a flame retarder D. moreover, the description of this 
flame retarder — a value is shown in the 1st table. 

[0038] Example 5EPICLON152 432.0g and TBA After it puts 1088.0 g into two liter flasks to 
which the thermometer and the agitator were attached and nitrogen gas permutes the interior, 
heating fusion of the contents is carried out, and it is a tetra-HOSUFONIUMU star's picture as a 
catalyst at 100 degrees C. After adding 1.09g, it was made to react at 140-160 degrees C for 5 
hours. Then, after adding epichlorohydrin (it is hereafter written as ECH) 246. lg, it was made to 
react at 140-160 degrees C for 5 hours. It flowed into the stainless steel pan, contents were 
ground after cooling, and the flame-retarder powder of light yellow was obtained. Let this thing 
be a flame retarder E. moreover, the description of this flame retarder — a value is shown in the 



1st table. 

[0039] Example 6EPICLON152 576.9g and TBA 1088.0g and ECH Flame-retarder powder was 
obtained like the example 5 except having changed so that 210.9 g might be used. Let this thing 
be a flame retarder F. moreover, the description of this flame retarder - a value is shown in the 
1st table. 

[0040] Example 7TBA 1088.0g and ECH It is a tetra-HOSUFONIUMU star's picture as a 
catalyst after it puts 362.6 g into two liter flasks to which the thermometer and the agitator were 
attached and nitrogen gas permutes the interior. After adding 1.09g, it was made to react at 
140-160 degrees C for 5 hours. After the reaction, it flowed into the stainless steel pan, contents 
were ground after cooling, and the flame-retarder powder of light yellow was obtained. Let this 
thing be a flame retarder G moreover, thef description of this flame retarder - a value is shown 
in the 1st table. 

[0041] Example of comparison 1EPICLON152 After carrying out heating fusion of the contents 
after it puts 720.0g and TBA223.2g into the 11. separable flask to which the thermometer and 
the agitator were attached and nitrogen gas permutes the interior, and adding 0.3g of 10% water 
solutions of a sodium hydroxide at 100 degrees C, it was made to react at 140-160 degrees C for 
5 hours. After the reaction, it flowed into the stainless steel pan, the resultant was pulverized 
after cooling, and the flame-retarder powder of light yellow was obtained. Let this thing be a 
flame retarder H. moreover, the description of this flame retarder ~ a value is shown in the 1st 
table. 

[0042] Example of comparison 2EPICLON152 Flame-retarder powder was obtained like the 
synthetic example 4 except [ which was changed like ] making it react at 150-180 degrees C for 
10 hours using 1.3g of 10% water solutions of 720.0g, TBAg [ 160 ] and 2, 4, and 
6-tribromophenol (it abbreviates to TBP) 450.0g, and a sodium hydroxide. Let this thing be a 
flame retarder I. moreover, the description of this flame retarder - a value is shown in the 1st 
table. 
[0043] 
[Table 1] 





mm 




mmma 


3BK0I4 




A 


B 


c 


D 




EP 1 5 2 


7 2 0. 0 


720. 0 


7 2 0. 


0 


7 2 0.0 




TBA 


2 2 3. 2 


5 0 6.0 


2 2 3. 


2 


2 2 3.2 


» 


3 6 %HC 1 aq 


117.6 


13. 4 




70. 6 


m 


4 7 5KHBr aq 






2 1 2 . 


0 





[0044] 
[Table 2] 



[0045] 
[Table 3] 



It blended by the presentation which shows an example 8-21 flame-retarder A-G in the 2nd 
table, and after carrying out preliminary mixing by the tumbler mixer, the fire-resistant 



synthetic-resin constituent pelletized with 30mmphi twin screw extruder was obtained. 
Subsequently, the test piece was created with the 5 uncia injection molding machine. 
[0046] In addition, in the case of ABS plastics, in the case of 230 degrees C and HIPS resin, 
cylinder laying temperature of an extruder and an injection molding machine was performed at 
270 degrees C in the case of 230 degrees C and PBT resin. A test piece is used for measurement 
of heat deflection temperature, Izod impactive strength, lightfastness, flammability, and thermal 
stability, and shows the result in the 3rd table. 

[0047] Moreover, the stagnation trial in a making machine and a kneading torque measurement 
trial are performed using this pellet, and the result is shown in the 3rd table. 
It blended by the presentation which shows three to example of comparison 9 flame retarder H, 
a flame retarder I, the tetrabromobisphenol A "BP-59" (it abbreviates to TBA hereafter) by the 
great rake chemical company, and the decabromodiphenyl ether "SAITEKKUSU S-102" (it 
abbreviates to DBDPE hereafter) by the ethyl condominium company in the 2nd table, 
respectively, and after carrying out preliminary mixing by the tumbler mixer, the fire-resistant 
synthetic-resin constituent pelletized with 30mmphi twin screw extruder was obtained. 
Subsequently, the test piece was created with the 5 uncia injection molding machine. 
[0048] In addition, in the case of ABS plastics, in the case of 230 degrees C and PBT resin, 
cylinder laying temperature of an extruder and an injection molding machine was performed at 
230 degrees C in the case of 270 degrees C and HIPS resin. A test piece is used for 
measurement of heat deflection temperature, Izod impactive strength, lightfastness, flammability, 
and thermal stability, and shows the result in the 3rd table. 

[0049] Moreover, the stagnation trial in a making machine and a kneading torque measurement 
trial are performed using this pellet, and the result is shown in the 3rd table. 
[0050] 
[Table 4] 



[0051] 
[Table 5] 



[0052] 
[Table 6] 

t 



[0053] 
[Table 7] 



[0054] 
[Table 8] 



[0055] 
[Table 9] 



[0056] 
[Table 10] 



[0057] 
[Table 11] 



[0058] 
[Table 12] 



[0059] 
[Table 13] 



here -- ABS plastics the "cevian V" by the die eel chemistry company - PBT resin - "Valox" 
by Japan GE Plastics Corporation - for "GH-7000" by the Dainippon Ink chemistry company, 
the antimony trioxide used "ATOX-F" by NIHON SEIKO CO., LTD., and, as for the glass fiber, 
HIPS resin used the "chopped strand" by Nittobo Co., Ltd., respectively. 
[0060] 

[Effect of the Invention] Since productivity improves since it excels in the thermal stability at 
the time of fabrication, and ** also has good lightfastness, the fire-resistant synthetic-resin 
constituent of this invention is useful as ingredients, such as electrical and electric equipment 
with which fire retardancy is demanded, electronic equipment, and an automobile. 
[0061] Moreover, since the flame retarder Of this invention does not cause gelation at the time of 
fabrication, it gives the thermal stability at the time of the outstanding fabrication, and 
lightfastness to synthetic resin. 
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a*#mil (A) ^j#Bfflgi: v (B) 3-nny> 
{b-2-fc Kn+S/^'ntr;l.S*#r*fb'&Wfc*^ 

C»*«2] fb^fcr (B) *V Any^fbxtf^;® 

(b 1) , 7\ny>{b£X7x7— ;Wcxt;7\nfc: 
Fy>*ttfinLT»6ft*{b&fo (b 2) &tfxtf/Mn 

*ismmt*£.i&-2nkTmc>tiz{t£VB a 3) 
*»*»6aitfnsBi*« 1 mmiDWim&immmis. 

C»#«3] <b^«r (B) i}\ ADfvftifX7xy 
-;W:xlfAnt KU >£ttlraLT*§e>ft§{b£-fe (b 
2) N Steiiitf/Nat KU>fc/Nny^fblfX7xt/ 
— ;l/ 1 > n d y 5/<fcx#+ s^tfjgi i: £KJS£ -£Tf# 6 ft 3 
ft^W Cb3) T?fe5it^liB*©gH^14^©Iii|i 

BUS* 6] fb^-fe (b i) *\ /Noy>{bx#4^> 
«SflgKi m a y ^k?}<m%:, ad y >fb xtf* 
#4^>3S 1 {ElcMU 7say:x{b7j<^^(D./\ny>'g^? 
1-0. 5fflB<0f!(-&-PSiSS-^Ta:«ffc^ft-p*SHI^ 

[ff^8] fb£* Cb 2) /Nny>fbtTX7x 
7 —/V© 7x7 — /VffckRS lfitcStrxifAntF 
'J >^gxe;\n t F y z/<o y y ~> i . 2 ~ 0 . 

Ctt;&S9] ffc^ (b 3) A\ Anfy{tex7x 
7-;UcD7x7-;MfekMS 1 life** LT Any^ffcx 
#*->*IB«K»flg©Xitf:*-S/SO. 9 5-0. 0 5{I 
0»J^T7SJS*L46fc», £/?Sc^©3£ffi7x7-7Mfek 
^8 1 itSLtxHAOt FU >SxifADk FU > 
© y 'J i/*JfWt 1 . 2 - 0 . 5 ^E/KD*J-£-C*SJS-£ L 
tb tz & © 5 2$fttt3 I2*©it Mtt£-/£«jf flg 

Ctt^fSlO] xtfAnkKyytf, xtf^nntF 
'J >$fc«:xtf 7Dtk F 'J >T-*§|f*]S8 Sfctt 9 

Kf3<JSl 1] 3-7\ny:y.(b-2-fc: Kn*i/yn 

tr;v»**r-rs{b*ft^6a:*ci:*^i:-r*itJK 



^•>ifcAn y Wb*JR*f?f4p L T» 5 ft £ fb^&t, 
AnyyftlfX7xy-;W:xifAnt: F«J v^ioL 
TWeftSfb^Rtfxtf/snfc F'J ^fcAnyXbt? 

»&ft«{fc^fr&£S»fr &»f ft*»#g| 1 l E« 

[fMfcKi3] 2->su>f^\:-2-*.yxi**/7u 
£/l/»**rr*fl:6»j!>\ ad y >f t tfx 7 x 7 -Mc 
xe/Nnt Fy v*(tfinbT»5ftsfk*ftSfcttxe 
ADtF>jyi:An'7'yfce77iy-;l'i:ADyyft 
x *RJi& S H2rT» 6 ft S fb^to"?* S 

B»#3il 4] Anyi/fbxtf^WJ^'xtf^S 
{=/ nd y Mb7j<«^#in b t» 6 ft 5 f b£**«* / no y 
vfbxjtf^ffiflgcxitf^s/g 1 fljc^u Any^ft 
.7>c^<0/NnyvjR? 1—0. 5m<DWl-£-eiS.I&-£ik1i 

it-erVD-e&zmmm 1 2 e«oium. 

CW#3I 15] Any ^bicJR i}\ atfbfcjfcft tf JUb 

C»*5Si 6,] /Nny^{bifrx7xy— ;Wcxt!/\n 
t ku >*f?fjnLT»6ft*<b^ft^, Aoyvfttrx 

7x7 -;KD 7x7 — ;Mfe*«S 1 Mtcti L T x e/NO 
t Fy >^rK^tf7Nnt: F'J XD-f'V ->i?/l/S 1 . 2 — 
0. 5^l/OW^TSJiSS*Tft*ffc^W?*SBI*5i 
1 2£feW:l 3SB*Wft»Jo 

CW^^17] xlfADfcKU ^^7\nyv{blfX7 
x7-;l/i:x^^B|i:^g/£$^T#&ft5fb^% 
7 \n y >{fc trx 7 x 7 7x7 -^ttzk^S l 

SO. 9 5-0. 0 5fliOW^-T»SJS>&LJi>fe» % 4fi!c 
^05fe4S7x7— ;K47j<^S 1 iKSbtxeAD t F 

u v^-isx tf/No t f y vcoy y ->->*;i/S 1 . 2 — 0 . 

5€-;l/©#J^gjsSti:Li&fefec!)-?&*l||*5Ji 2Sft 
« 1 3l3«OH^giJ 0 

8] xtf/Nnt: F'J >AV xtf^nnt. F 
U>SfcttxtT7*n*t KU 1 6^fe« 

1 7fB*cDif»!= 

Co 0 0 1 ] 

WtejSJ^4nx«p©H&^3tttt«:tfft % a&f^W^-tt^ 

W^*K«tt^^llBilia«»RC«8«S!iteM-rSo 
[0 0 0 2] 

^Jlg^cD^-fig^fll^SIMb^oV^T, CTx.(f^M®5 
0-2 7 8 4 3 ^MBfctt* fi»58tt» 7>7y- F 

tt» »Jifttt*i;tefliftfc/Nnyv{bi?x7x7— 



(3) 



WIPH 3 ? 5-9 3 9 4 



rcwmme 2-473 m&mammmt lti#* 

[0 0 0 3] 

i&®t>w&L&5 t-rzmsa b^u wihbbso- 
2 7 8 4 3^^ie«o^ay>ftex7xy-;VA§y 

■±z!m&<Dm®.imK33v%mfBmK£^T, x#* 

jBBf®«E*ite<rF* gfe*y;Wbs»©f8£tBW£i;x 

[0 0 0 4] 3; fc#HRB 6 2-4 7 3 7 #^$BIB«^H 

[0005] wizx?-\si/?mmtc£-?Tiz, *(D&m 

[0 0 0 6] *$Wlifllfi*bJ:$ fc-raSSHte, timtu 
i^OiiSStt i: W^tt i: *^j«»figffi]«Wfc:{tf 5 ft 

[0.0 0 7] 

[0 0 0 8] ±sEII®£P&-r^<g&Sc 

Ha* (a) -etimmt, (b) 3-/Nn^>ft-2- 
*Mkk+*mm/&&amBmjm. 3-^py 

[0 0 0 9] :*:»ET*ffiV»3{fc£» (B) £bT«, 

o»fii't'fc3-/NDy>{b-2-.i: Kn^yne 

[0 0 10] <b£W (B) (i3-Any"yft-2 

-fc KP^/P^S^c^ftS/NoyVj^OflS 

$b^o IMMSfctt, fk^fc (B) *o/Nny>75iR^ 
=fiT*i: bTS*S*PT- 4 0~ 6 0 %1?feS C b 
<, *a»TfciS«ttifc*b<fa±S#Sfc»fcl4 5 0~ 
5 5%Tfe5ili:3bWSH/\ 
[0 0 11] cO«4{t^i (B) i:LT(i, 

fihtal/T»6tiSfb-&«l (bl), vsny^ftbTx^x so 



(b2) Rt/xlf/Nnt: KU V^/Nay>{bkTX7xy 
fbfcW (b3) «S*mttf&ti*jb\ KifilS*<l>&<T* 

(b 2) Rtfxtf/Ndt F'J^^/Nayvfktfx^iy 
i: / \n y >{bx#* >>ttaj h #£JS2 #Tf# 6 ft* 
fb^ft (b 3) AWILK 

[0012] {b^w (b 1) stffk^ft (b 3) -e&m 

•LWi/NPyXbx^s^BIBfcUTttWKlE^^n* 
t.OT(45:i^V MA^Nnyvfbtrx^xy— ;Hi 
tf* S"*IB. / no y i/fc? x 7 -;V7 #7 y ^SJxtf* 

gg. ^nyvfbPvOl^l/Sxtf^s/MB, Anyyft 
Ka*y >ffix#3ri/*» % Anyyfttx7iy 
-^A/^y^Sx^i^Bi, Aoyyft^^H/ 

v *gxa<*s/«Bg«#i|Stf &ft*tf, 

go- 5 0lSOAnywcex7i/'-;l'Sx^^ 

[0 0 13] fb-frte (b 2) Rtffb^ft (b 3) T'^ffl 
U#?>>NPy>{kfcp*:7xy— ;W 43<fct>\ ±IB^ny 

^fb e x 7 x y -;Hx#+ s^MB* 5/Npy > 

{ktTX7x y — fr't LTttWfcBCtttft < > WAtf^ 
D^tirx7xy-;PA> rf77n€W7x7-;l/. 

A, ->*^DneX7iy-;kA, fh7^0De77i 
;l/A, ^70^^7x7-^?, 7^ h^D^lf 
X7x/ — ;l/F, y^Dn^xy-yl/F, f 

ddhx7i/-;vf, > ! 7o€ex7xy-;vs, y 

H77a*lfX7x/-;l/S, ->*^nDtf7.7x7-;l/ 
S. f h7^nnex7xy-;VSf*Wf.n5 0 
[0 0 14] {b-8^1 (b 1) tffll^/NDfVW© 
WWfcbTtix ^fbzk«, ffift:7jc«, ftteK*, 3^ 
fb7j<|g^A^tf 6 n, 4#tcm-Tb7k« fc IMb*iR3y»S b 

V^o fb^ (b2) Stffk^ft (b3) T•fflV^Sxe>'^ 
ot FUV0Sf*«li:bTtt, xt!^nntFU>, x 

6(4, i^7DntHV>«U\ 
[0 0 1 5] *^TfflV>5 3-/Nny>fb-2-liF 

(4.' ««tt*S^a|fi»f 6tlWK:IB3£*n* fe©T"t4^:V^ 
*V JSFSLV^JSi: bTtt±EO*f*:ffll3b^&^6^S:* 
(c s ®/Nnyvfbx^->«lH<73x^^~>»t/Nny> 
tokH6*(*taRj6s«**ft^ ©Any>fbe7>7xy 

xlfAnt KU yt/NDyvfbtTX^xy— ;l/tAny 

[0016] ®/Nny>{bx#*s/«flB©x#*s/»te 
^NPy><b*JR*f*taS««**^ffii: bT(4, Any 



>{bx#^ ~>mm t lt; \n y y{t v: x ? x y -/h&<d 

So 

Coo i 7] Ep-6 % ^nyvfttrx^xy— /i/£xe^ 

x y — ;KD^y U iyvvl/x— £ ; nd y >ffc t: X 7 x 

ft: ex y x y - &ti5o 

feS/iS^fiScfetfitc/Nny^ftylc^*^^ felloe (± v fig 
JPfo^y, ggfe, V"»3HM*«£**;5. c 

ti^rlS <'^46. 7 no y >fbx#*54(}» t /ND^fyf* 
jg<0 c ©SJ&cfetf Sffifflftl-fi-tt, ; no y vfbxtf^ 

t&flMcDXtf^g l fgfCftLT^nyVfbzkJK^tn/NO 
y>H?l~0. 5fB, ErA^fe 1—0. 8<i©|gH^ 

coo i 8] mif¥*ii^fio~5 o cd/no y^te 

^7xy-7USx*^5^»flg*{E^-T5j^ N nny> 

m i o o mm% c» u <6{t**o»^ii» o . 4 ~ 

9. 411%, Sfcj|fb!k*©»^a«0. 9-18. 

8a*%osgfflTa5^ 0 

[0 0 19] (D^ny>fttrx7xy-;Wcxfe!/Nat: 

y^blfX7xy-;l/fc*ftBK(0#aET, xtr/\nkK 
'J ^SJ5£-&573&tfW5 c i:^7?^5o 

/nd y xt: ex 7 x y — x tr^n n k y > £ <omm 
n n y tr x 7 x y -;hd 7 x y -;Mfek^x 

1 ftcSLTi^ADt KU XDZ'V ~>v*;t/g l . 2~ 
BftttJc lifts j£fre> 1 ~ 0. 8fSOffiH*W^L 
[0 0 2 0] ±ES*STfflV6nSjB»tLT«, 09*. 

fcfzkftfb^ h u £ Af(D7;w y ^y ^ 

;^y^75>f<D»75y, 2-y^;v-4y 
*-;w 5 yy-;i/^co-r = yi/-;M®, ^ h 5 y 3^7 

^^A^n7^Kf<DS4S7>^e;^ x?- 
^F'^i-^W^-^A-TW F^<2>*X*xr> 
AiS. h V 7 x ^;l/*X 7 -< >fO*X7 -f- 

[0 0 2 1] (DitJAnt F»;>i:/NPy>ftex7x 
y-^i^ay^bx^^^ig^^gfB^-g-s^i: 

x y-^*»**^#4nEJ6«fejs8«iteMjK<o^ 
scttfT^So coi^ ^ay>fbt:xyxy-;i/ . 
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i: ad y >fbx#* k / n a y vfb 

£*7xy-/P©7xy->MfaJ<S»lfflfc#LT/\n 

ywbxjp+s^sfeox^s/ao. 95- 0. 05 

fflS, a^?t«J«tt^J58«J|gffliSfti:Lfci^oBr»ttR 
CflBfltWxfc*L<«n*jS^6 0. 7-0. lflOK 

[0 0 2 2] J&(C/NnyyftliX7iy-;Vt/NDy 
>lbx#^ i^ffigg £*S£-£Tf# 5> ft-5*4Siy x y-;l/ 
ttTk^a^rff ofvftaEJtE&riiflj i: x tf/\a t F y y t <D 

US 1 •IBfcJtf LTxtf->\nfc FU voyy i/i?A/&i£ 
1. 2~o. 5®, fegj»2>©»^ nailed 

fflMmtvrzftowytmc&tiz&frio i~ 0. 8<@ 

[0 0 2 3] Any>ft^7xy-;l/t/\nywtx 
**S/«flBi:SJiS*-&T»5ti*5|5«||7xy-;PttzkK 
S^oMSdSJS^^ i: x tf/ n n k K y > t cDSJStc 

20 [0 0 2 4] *»IJB7ffl^S&jftttMja£- (A) ^Lt 
SaBEft-ttUfflgtLTx^^S^Hg, 7iy-;H 

i*>'^Bg v #yxfu>, (h 

IPS^fSI) , X^l/>-7^";nxhiJ;^I^# 
(AStSJg) s 7'^yp^hy7l/-x^l^>'-7^^ai 
(ABSI1) . 7^ynxhy;i/-7^y 
;l/=fA-X^l^>«M^ (AASff) , z^yn- 

y^U-h (PBT»Sg) % *'JxfU>fl/7^U- 
h (PET^gl) «<0#UxXt-;I/»»JK x ^'J75F 

(PPO) ^«Si, 43*tfABS»JBi:*U*- 
*^h07n^ AB S^gg^PBT«flg07n^. 
*'JAfl/Vi P P OilOTn^tfO^iJv-TD-f 

u >-^ffiBi^r-§-t? js y t- 7 d am s l v\ 

[0 0 2 5] cn6^J««KfcWr5*arooKjilBWO 
01t«g(5tcWLT5~4 0MiT*5ci:^ff$L 

7^^^e>, ra^fb7 x Bmtr>^>m(o 

TZsttZ/mt&m. BKbXX, *IWfcXX*©XX^ 

^fb^yyyv. t'J7fyi7^7Af 

x^i)Af<D^nx7AIffc^ y^ 

nLT, H^fbS!jm^??.fciS4i)5c4:3b^T'#5 0 
» [0 0 2 6] ±IB^fi!c«-^B2^-r 5 73 ffi L T 14, 
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T»3HW»bfc!fc WtHbO. J»n-/K 

B»©IMBOEtt*»L< afttoft^MH jPffilOiSMOOlIji 
SiJ£0ffflbTt>,i:<, JSKiBBCJSCTx XftttRJR 
JttftJBBs f»g£SL »fB*itSk HtS^J> Wffl. 

wrasjw, ftmm, mm. js^xmm, *-# 

10 

[0 0 2 7] 

[0 0 2 8] ft, W#©»*.fctf96«V'' , f ftfcM«Sfli 

[0029] (i) mt&MM (m&o 
j i s k-2 o 7 7 izmmvrm&^tzo 

(2) x^stwtste 

J IS K-7 2 3 6fc3pSaLTil!lSLfcX^->^« 20 
(g/eq) OiSMRT, eq/g#{4T-at)Lfc^M^-r 

(3) wgmmmm (mm\ 8. 6k g /cm 2 ) ■ 

ASTM D-6 4 SKlgM^TMfeXstZo 

(4) t^/v Ywrnmssfc vv=f-w> 

ASTM D-2 5 6KiWfibTjP2 
Mfr*/§^T$ij5££b7c 0 

(5) BftttMIfc 

fff-^ffl^Till^b;fc 0 

(6) flS^KK (UL-9 4) 
7y^-7-l?-X • h U— XW7V>3L>7 h 9 
4*©#iSfc:S"3#. 5>TV^xrl3 i/2-T^x 

1/8-TV^OKgyt 5#S:ffl^TM5£bfco 

(7) ^^^ffSKK 0»££tt) 
5*>*Wffi/Mg:&ffl^T, ->UV^Sfi^A B S 
«flBO»^-2 3 0°C, HI p-S#flg<0»^-2 3 0 °C, P 
B T»flg©*&2 7 0*CfcH3eU ifffl 2 0#/Ejg&fc: 

[00 3 0] O - 4>btt&fc:gfe 

(8) ffl«h/V*«!l5£Hl* 0»SStt) 

*fB^TSM8afi%A B SWflgQJt&2 5 0°C, HIP 
SWIB©«£-2 5 CC, PBT^||£Dif^-2 8 Or, 5 
+■9— H«5 Orpm , ^b'y h^>'7 B ;P6 0 g so 



*T*TO£bfc 0 

[0 0 3 1] O ': Wl/^Sfbfcb 
A : IfeW!) 
x : ?M\M£. 

[0032] mmm 1 

C^SsM" V=Mfc¥l» (80 HE P I C L-ON 1 5 
2, x#^Si3 6 0, Iitf$4 8%, -JMTx E 
P I C LON 1 5 2 7 2 0. Ogtf F77D 

ttTX^xy— ;l/A O^T, TBAilBS-T) 2 2 3. 2 

gjfczw&nvT^-tf— , asm, m$a©f?fv>^ 2 y y 

S«l*iPj»ffllttL, 1 0 0 °CT7j<®!{t:7" h'J«>iO10 
96*fif«cO. 3 gfcj&PfcfcSk, 1 4.0-1 6 0°CT5B# 

[0 0 3 3] ftmS<03-#*~>M^mi*, 1 • 2 3 x 

1 0 " 3 eq/ g T^o fee * fvW V-T^/V^r h 
V (ttT> MIBKtBS-T) 9 0 0. 0 g fc&^fciQ*. 

Tn— h as fc 3 6 117. 6 g (x# 

i fluc»-r*ayRjii? hb) %6o~8otti 
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